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(57) ABSTRACT

A method of mounting a motor to a gearbox includes
positioning a coupling along an 1nput shaft of the gearbox
from a starting position to a first alignment position. In the
starting position, the coupling drivingly engages a greater
portion of the gearbox input shaft than in the first alignment
position. In the first alignment position, the coupling opera-
tively contacts the motor output shaft. Another step includes
rotating the coupling so that the coupling aligns with the
motor output shatt. Another step includes axially positioning
the coupling at a second alignment position such that the
coupling drivingly engages both the motor output and the
gearbox mnput shafts. Another step includes positioning the
motor to allow mounting of the motor on the gearbox with
the coupling at a third alignment position drivingly engaging
a greater portion of the motor output and the gearbox 1nput
shafts than 1n the second alignment position.
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2.3- Install alignment 2.12 - Atign motor
nins and a spring stud - tlange mounting
on gear box housing - holes with alignment

| pins and lower motor
- with motor flange
mourting holes in
register with
alignment pins

2.4 - Install motor riser
blocks around top of
top weldment plate

2.7 - Insert coupling
tever through gear box
acCess opening to
engage spool coupling

2.9 - Apply
downward force to
coupling lever
oparatar end to tift
spoot coupling
upward and engage
spring on coupling
tever end to stud

e
-------------------------------------------------------------------

on coupling tever to
pravent spool coupling
from being disengaged
from splines of input Fi g, g,
shaft
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FIG. 5




U.S. Patent Oct. 24, 2017 Sheet 5 of 19 US 9,797.499 B2

- T Sy
- .uuu.uu—'l'h‘-u-u__i.:.., E—
* L
al LI .
-
a

“'I.

. n
-

_.‘-_.._Li.i'l.li.iﬁ‘--‘-_

T
—— n.ﬂ:‘-_‘l.“_“i-"-r"ll-"‘" “'m"“ﬁw,wl:- L
_....d.'l"'b‘_";_.,..i"\--"" ""E;';-ll_-l..

-t

j

e Lo -
TR m heaag g oy
pr"r TR T Tty
‘u-""'"l"--h “ﬁlﬁ""--ﬁ-ﬁ
ma “'..1_
oIS
-

erwq-'—vvr
r

]

5

!
.ri.l-r.lbnl-.l".-linll-

s

;o

mrerfhw

ﬂﬂ
.-;'l:inn-#
¢

- a
L a8
-
ﬁ-k’ﬁ-ﬁ-ﬂ-n‘ﬁ-n‘h‘

"

rr!rlr'rl-fr
J-::l
Lt

-.'r-

b TR "“"‘#:"l'lﬂ -
Lo e Ll T T -
R hw-————“---i—‘“mﬁ- i

.




US 9,797,499 B2

Sheet 6 of 19

Oct. 24, 2017

U.S. Patent

FIG. 10

- .

FIG. 11




U.S. Patent Oct. 24, 2017 Sheet 7 of 19 US 9,797.499 B2

SEE HG 13 4 7 73 B

iginy plhpligiinligie digile  hplglnlbpbells sbpils diyligitlipls pligh diglelnibled slgic  Glltdipbyley . winh  plinibgleiipins Uyl gl :

i iy gy igdpiginly iy ipigiplply Gyly  ainlphpipie gy gpigigigdely sy Aglgigeigpigl.  pgin  plyigeigigded Gl gelpigdeiye  pigk pyplyigygly i Py




U.S. Patent Oct. 24, 2017

Sheet 8 of 19 US 9,797,499 B2

14.15 - With motor flange
mounting holes in register
with alighment pins, continue
lowering motor unttl motor
rests on riser blocks

Coupling lever
pivols upward
against spring
pressure

14.17 - Insert spanner wrench
through gear box access
opening apposite the
coupling lever and engage the
spool coupling

14.19 - Hotate spanner
wrench until spline teeth of
spooi coupling are in driving
engagement with the output

shaft of motor and input
shaft of gear box

Coupling lever

_ pivots down and
- spanner wrench
moves upward
witen in griving
engagement

Fig. 14
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21.22 - Raise motor off
maotor riser blocks while
keeping motor culput shaft

engaged with spool coupling
| to remove motor riser blocks

\ 4

21.24- Lower motor o final
position resting on top
weldment plate and remove
coupling lever and spanner
wrench

=
]

4

| 21.26 - Check spool coupling

axial travel aiong motor
output shaft and gear train

input shaft

21.28 - Install motor flange

fasteners and complete
motor instatlation with gear
bhox
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26.27- Install alignment 26.32 - Apply downward force to
pins on gear box coupling lever operator end to
housing lift spoot coupling upward and

rotate spanner wrench until
spline teeth of spool coupling
are in driving engagement with
the output shaft of motor and

26.28 - Install motor
riser blocks around top

of top weldment plate input shatt of gear box
26.29- Align motor Hange 26.33 - Raise motor off motor |
mounting holes with . riser blocks while keeping motor |
alignment pins and lower output shaft engaged with spool |
motor with motor Hange coupling to remove motor riser |
mounting holes in register hlocks
with alighment pins

26.34- Lower motor to final
position resting on top

26.30 - With motor flange weldment plate and remove
mounting holes in register coupling lever and spanner
with alignment pins, continue wrench

lowering motor until motor
rests on riser biocks

26.36 — Check spoot coupling
axial travel along motor output
26.31 — (i} Adjust bump stop on shaft and gear train input shaft
coupling lever 1o prevent spooi
coupling from being disengaged

from splines of input shaft; {ii}

ol FT P

msert coupling lever through gear  26.38 - Install motor flange
DOX a.a:r:ess f?pen'ing t.?'ehgage fasteners and complete motor
spool coupling; and (i} insert instaliation with gear box

spanner wranch through gear box

access opening opposite the
coupling lever and engage the

motor coupling hub .
Sibsahaatii A Fig. 26
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METHOD OF INSTALLING A MOTOR ON A
GEAR BOX

SUMMARY

This disclosure relates to a method of 1nstalling a motor
on a gear box. In one aspect, the method relates to instal-
lation of a motor on a gear box in a vertical configuration,
for 1instance, a vertical gear motor. Often times, a motor 1n
a vertical gear motor application 1s physically large and 10
difficult to manmipulate. For instance, 1n one type of vertical
gear motor application, a motor, for mstance, an AC induc-
tion or synchronous motor, may be directly mounted to the
gear box and connected to the gear train 1n the housing with
a flexible coupling. Accurate alignment of the motor with the 15
coupling and the gear box 1s desirable. The methods
described herein allow for alignment of the motor with the
gear box and alignment of the coupling between the motor
output shait and the gear box input shaft.

20
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exemplary motor and housing for an
exemplary gear train comprising a planetary gear system
with certain features of the motor, housing and gear system 25
shown cut away for ease of illustration.

FIG. 2 shows an exemplary process flow chart outlining
steps mvolved in installing the motor of FIG. 1 on the
housing of FIG. 1.

FI1G. 3 1s a partial perspective view of the housing of FIG. 30
1 depicting location points for installation of an alignment
pin and spring stud in preparation for installation of the
motor on the housing.

FIG. 4 1s a perspective view of the housing of FIG. 1
showing installation points of motor riser blocks 1n prepa- 35
ration for installation of the motor on the housing.

FIG. 5 1s a perspective view ol a coupling lever used
during the installation process.

FIG. 6 1s a partial alternate perspective view of the
coupling lever of FIG. §. 40
FIG. 7 1s a partial cross-sectional view of a top portion of
the housing showing installation of the coupling lever under

a spool coupling.

FIG. 8 1s a partial enlarged perspective view of the
coupling lever engaging the spool coupling with the cou- 45
pling lever and spool coupling shown in phantom.

FI1G. 9 1s a partial side cross-sectional view of the housing
showing the coupling lever engaging the spool coupling and
moving the coupling hub to an upward position with an
extension spring extending between the coupling lever and 50
the spring stud previously installed on the housing.

FIG. 10 1s an enlarged view taken from detail area 10-10
of FIG. 8.

FIG. 11 1s an enlarged view taken from detail area 11-11
of FIG. 8. 55

FIG. 12 1s a partial side cross-sectional view of the
housing with the lower portion of the motor positioned

above the housing.
FIG. 13 1s an enlarged area from detail area 13-13 of FIG.

12. 60

FIG. 14 shows an exemplary process flow with additional
steps 1nvolved in the process of 1nstalling the motor of FIG.

1 on the housing of FIG. 1.

FIG. 15 1s a partial side cross-sectional view of the
housing with the motor resting on the motor riser blocks and 65
the motor flange holes in register with alignment pins
previously installed on the housing.

2

FIG. 16 15 an enlarged view taken from detail arca 16-16
of FIG. 15.

FIG. 17 1s a partial side cross-sectional view of the
housing showing a spanner wrench being inserted into the
housing to engage the spool coupling to rotate the coupling
hub.

FIG. 18 1s a perspective view of the spanner wrench of
FIG. 17.

FIG. 19 1s a partial side cross-sectional view of the
housing showing the spanner wrench rotating the spool
coupling to a position where the spool coupling 1s 1n driving
engagement with the motor output shatt.

FIG. 20 1s an enlarged view of detail area 20-20 of FIG.
19.

FIG. 21 shows an exemplary process tflow with additional
steps 1volved 1n 1installing the motor of FIG. 1 on the
housing of FIG. 1.

FIG. 22 1s a partial side cross-sectional view of the
housing showing the motor raised off of the motor riser
blocks a distance suflicient to allow removal of the motor
riser blocks.

FIG. 23 1s an enlarged view of detail area 23-23 of FIG.
22.

FIG. 24 1s a partial cross-sectional view of a side of the
housing with the motor mounted on the top weldment plate
of the housing.

FIG. 25 1s an enlarged view of detail area 25-25 of FIG.
24.

FIG. 26 shows an alternative exemplary process flow for
installing the motor on the gear box.

FIG. 27 1s a partial perspective view of the housing of
FIG. 1 depicting location points for installation of an align-
ment pin and spring stud 1n preparation for installation of the
motor on the housing 1n accordance with the process tlow of
FIG. 26.

FIG. 28 1s a perspective view of the housing of FIG. 1
showing installation points of motor riser blocks in prepa-
ration for installation of the motor on the housing in accor-
dance with the process tlow of FIG. 26.

FIG. 29 1s a partial side cross-sectional view of the
housing with the lower portion of the motor positioned
above the housing 1n accordance with the process tlow of
FIG. 26.

FIG. 30 1s a partial side cross-sectional view of the
housing with the motor resting on the motor riser blocks and
the motor flange holes in register with alignment pins
previously installed on the housing 1n accordance with the
process tlow of FIG. 26.

FIG. 31 1s a partial side cross-sectional view of the
housing showing a coupling lever and spanner wrench being
iserted into the housing to engage the spool coupling to
rotate the spool coupling in accordance with the process
flow of FIG. 26.

FIG. 32 1s a partial side cross-sectional view of the
housing showing the coupling lever being rotated downward
to urge the spool coupling upward, and the spanner wrench
rotating the spool coupling to a position where the spool
coupling may be placed 1 driving engagement with the
motor output shaft in accordance with the process flow of
FIG. 26.

FIG. 33 1s a partial side cross-sectional view of the
housing showing the motor raised off of the motor riser
blocks a distance suflicient to allow removal of the motor
riser blocks 1n accordance with the process flow of FIG. 26.
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FIG. 34 1s a partial cross-sectional view of a side of the
housing with the motor mounted on the top weldment plate

of the housing 1n accordance with the process flow of FIG.
26.

DETAILED DESCRIPTION

Although the drawings show and the description that
tollows relate to a housing that contains a planetary gear
system, the disclosure 1s not limited to such housings or gear
systems, and the techniques described herein may be applied
to other housing configurations and types of gear trains.
Additionally, while the drawings show and the description
that follows relate to a motor mounted vertically above a
gear box, the disclosure 1s not limited to such a configuration
and the techniques described herein may be applied to
horizontal or angled configurations of a motor and gearbox.
Accordingly, the terms “top”, “bottom™, “left”, “night”,
“above”, “below”, “up”, “down”, “clockwise” and “coun-
terclockwise” are used for purposes of illustration and are
not intended to be limiting in any sense.

FIG. 1 shows an exemplary housing 30 containing a gear
train 32 and a motor 40. The housing 30 contaiming the gear
train may comprise a fabricated steel housing including a top
weldment plate 42 which provides a mount for the motor 40.
Opposite the top weldment plate 42, the housing may be
provided with a base weldment plate 44. The base weldment
plate 44 may provide a mount to a driven load (not show),
for instance, a pump. Between the top and base weldment
plates 42,44, side walls 46 are provided. Together the top
weldment plate 42, base weldment plate 44, and side walls
46 define a hollow 1nterior of the housing 30 1n which a gear
train, for instance, a planetary gear system 1s disposed. The
housing 30 may also have side flanges 48 extending between
the top weldment plate 42 and base weldment plate 44 to
provide structural support for the side walls 46. Within the
interior of the housing, the housing may be provided with
gussets to provide additional structural support. For
instance, the housing may be provided with lower interior
gussets 50 extending between the base weldment plate 44
and the side walls 46. The lower interior gussets 50 may
extend 1n a radial pattern across the base weldment plate.
Additionally, the housing may be provided with upper
interior gussets 52. The upper interior gussets 52 may extend
between the top weldment plate 42 and the side walls 46.
Depending upon the application, the housing 30 may be
provided with an mtermediate support plate 54. For instance,
the intermediate support plate 34 may be disposed between
the top weldment plate 42 and the base weldment plate 44
and may extend into the interior of the housing from 1its
connection with the side walls 46. The intermediate support
plate 54 may be used to allow attachment of a ring gear
support member 36. In FIG. 1, the gear train 32 does not
include a clutch, and the ring gear support member 56 may
be mounted directly to the intermediate support plate 54. In
an alternate configuration, the planetary gear train may
include a clutch pack and may not have an intermediate
support plate. In such a configuration, the clutch pack and
ring gear support member are operatively connected to the
top weldment plate with the clutch pack configured to be
mounted to the ring gear support member and other com-
ponents of the clutch operatively mounted to the top weld-
ment plate. FIG. 1 also shows the exemplary gear train 32
comprising a planetary gear system with four major com-
ponents. A sun pinion 60 may be used to provide high-speed
input to the gear train. Around the sun gear 60, planet gears
62 may be arranged with the sun pimion driving the planetary

10

15

20

25

30

35

40

45

50

55

60

65
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gears. The planet gears 62 may be supported by a planet
carrier 64. The entire planet gear carrier assembly (1.e., sun
gear, planet gears, and planet carrier) may rotate inside a ring
gear 66. The planet carrier 64 may be connected to a
low-speed output and the driven equipment through an
output shaft 68. The sun pinion 60 may be driven by an 1mnput
shaft 70. Opposite the sun pinion 60, the input shaft 70 may
be splined and connected to the motor 40 via a spool
coupling 72 which engages a hub of a motor shait coupling
73 fixed on a distal end of a shaft 74 of the motor 40. The
spool coupling 72 may have splines which engage splines of
the motor shaft coupling 73. While the motor shaft coupling
73 may be fixed to the motor shait and have splines arranged
at a distal end of the motor shaft, in the alternative, the motor
shaft may have a portion with splines arranged at a distal end
of the motor shaft. The sun pinion 60 may be spaced from
the spool coupling 72 along the iput shaft 70. The ring gear
66 may be supported 1n the hollow interior of the housing by
the ring gear support member 56.

FIG. 2 outlines an exemplary process tlow for a portion of
the installation of the motor 40 on the housing 30. To begin
the installation (FIG. 2, block 2.3 and FIG. 3), alignment
pins 80 and a spring stud 82 may be installed on the gear box
housing 30. FIG. 3 shows the housing being prepared for
installation of the motor. The top weldment plate 42 may
have circumierentially spaced holes 84 that allow for mount-
ing of the motor 40. During installation, the circumieren-
tially spaced top weldment plate mounting holes 84 may
become aligned with and brought into register with similar
circumierentially spaced, motor driven end flange mounting
holes (FIG. 1, ‘86”), thus allowing the motor to be mounted
to the housing. As shown 1 FIG. 3, the alignment pins 80
may be placed 1n the circumierentially spaced mounting
holes 84. For instance, as shown in FIG. 3, three alignment
pins 80 are placed 120 degrees apart. More or less alignment
pins may be used depending upon the size of the motor and
gear box. The alignment pins 80 may comprise hardened
dowels which have a tapered distal end 88. The alignment
pins tapered distal end 88 provides a lead-1n angle to allow
the pins 80 to engage the respective mounting holes 86 on
the motor flange. The alignment pins 80 may be press {it into
the top weldment plate mounting holes 84. In the alternative,
the alignment pins may be mechanically secured to the top
weldment plate mounting holes. For instance, the alignment
pins may have a threaded proximal end to allow them to be
secured to the top weldment plate. In addition to the lead-in
tapers formed on the distal end of the alignment pins, the
distal ends may have features to allow the alignment pins to
be threaded into the top weldment plate with a wrench,
screwdriver, or other torque-applying type tool. The spring
stud 82 may be applied to the housing 30 in a convenient
location. For instance, the side peripheral edges of the
intermediate support plate 54 may have a hole to receive the
spring stud. The spring stud may be press fit in the hole or
may be otherwise mechanically connected to the interme-
diate support plate, 1.e., via threading on a proximal end of
the spring stud. The spring stud may have features on 1its
C
C

1stal end 90 to allow its 1nstallation with a wrench, screw-
river, or other torque-applying tool. The spring stud may be
installed on the intermediate support plate 34 adjacent to
side access openings 92 provided in the side walls 46 of the
housing between the top weldment plate 42 and the inter-
mediate support plate 54. The spring stud 82 need only be
installed on the housing 30 adjacent one side access opening
92 as will be described 1n greater detail below.

Referring to the process tlow of FIG. 2 (block 2.4) and

FIG. 4, motor riser blocks 98 may be installed on the top
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weldment plate 42. As shown by example mn FIG. 4, the
motor riser blocks 98 may be placed about the top weldment
plate 42 circumierentially at approximately 120 degrees and
between the alignment pins 80. The motor riser blocks 98
need not be secured to the top weldment plate, as they will
be removed later during the installation. The motor riser
blocks 98 may be releasably attached to the top weldment
plate 1n a way that allows their removal laterally across the
top weldment plate. For instance, the motor riser blocks may
have a magnetic core with a mechanical actuator to actuate
and de-activate the magnet attraction of the riser block.

Referring to the process tlow of FIG. 2 (block 2.7) and
FIG. 7, a coupling lever 102 may be inserted through a gear
box access opening 92 to engage the spool coupling 72.
FIGS. 5 and 6 show the coupling lever 102 which may be
used to engage the spool coupling 72 and position the spool
coupling axially relative to the gear box input shaft 70. The
coupling lever 102 may be formed with a shaft 104 with a
biturcated end 106 and an operator end 108. As shown in
FIG. 7, the coupling lever 102 may be inserted through the
gear box access 92 opening to engage spool coupling 72.
The bifurcations of the bifurcated end 106 may be spaced to
allow the coupling lever 102 to accommodate the gear box
input shait 70 as the lever 1s inserted in the housing interior
laterally from the access opening 92 with the bifurcations
engaging a bottom surface of the spool coupling 72. As
shown 1n FIG. 8, the bifurcated end 106 may be generally
“U”-shaped such that the bottom surface of the spool
coupling 72 1s engaged except for the space between the
biturcations. The shaft 104 of the coupling lever may be
shaped to create a fulcrum point that allows the operator end
108 to be moved downward to cause the bifurcated end 106
to move upward to axially displace the spool coupling 72
along the mput shaft 70 of the gear train, and vice-versa. The
coupling lever 102 may be shaped to enable the bifurcated
end 106 to apply an upward force to the bottom surface of
the spool coupling 72 and prevent the spool coupling from
becoming cocked and bound on the gear box 1nput shaft 70.
For mstance, the length and shape of the coupling lever may
be configured to be slightly over the center line of the spool
coupling when 1nstalled on the coupling hub so that when
the coupling lever 1s rotated or pivoted to raise the spool
coupling, the spool coupling does not become cocked and
bound on the gear box input shaft. While a lever may be used
to manually move the spool coupling, the spool coupling
may also be moved with a screw type or ratcheting lift, or
a pneumatic or hydraulic actuator or piston.

The operator end 108 of the coupling lever 102 may have
a stop 110 and an extension spring 112. The stop 110 may
have a dimension to allow the operator end 108 of the
coupling lever 102 to be moved to a position where the stop
engages the housing 30, which 1n turn allows the bifurcated
end 106 of the coupling lever to axially displace the coupling
hub 72 along the input shaft 70. The stop 110 may be
adjustable to allow increased operating tlexibility 1n using
the coupling lever. The extension spring 112 may be con-
figured to engage the spring stud 82 and hold the coupling
lever operator end 108 1n position, for instance, holding the
stop 110 1n engagement with the housing, and thus main-
taining the coupling hub 72 at a desired position on the gear
box mput shait 70.

Referring to FIG. 2 (blocks 2.9 and 2.10) and FIGS. 9-11,
downward force may be applied to coupling lever operator
end 108 to lift spool coupling upward 72 along the 1nput
shaft. With the coupling lever bifurcated end 106 engaging
the spool coupling bottom surface, the coupling lever opera-
tor end 108 may be pivoted downward to displace the spool
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coupling toward a distal end of the input shatt 70 of the gear
train. The coupling lever may be pivoted until the stop 110
engages the housing indicating that the spool coupling 72
has been moved upwardly and vertically to the desired
position on the gear box mput shaft 70. The extension spring
112 may be engaged with the spring stud 82 to hold the
coupling lever in place. The extension spring 112 prevents
the weight of the coupling hub 72 from moving the coupling
lever. For instance, the spring 112 holds the operator end 108
of the coupling lever down, which 1n turn urges the coupling
lever bifurcated end 106 upward against the coupling hub
72. The spring 112 may allow for “hands-iree” positioning
of the coupling lever and spool coupling when lowering the
motor. While the extension spring may be used to assist the
operator 1n positioning the spool coupling with the coupling
lever, the spring may be eliminated and the operator may
hold the coupling lever in position. For instance, the process
flow and drawings of FIGS. 26-34 detail an alternative
process, which will be described in more detail below, where
the spring on the coupling lever 1s not used. Thus, depending
upon the process employed, the coupling lever may provide
suflicient tactile feedback to the operator when the desired
motor coupling height 1s achieved, and the coupling lever
spring and/or the stop need not be mcorporated on the lever
or used by the operator.

FIG. 10 provides an enlarged view of detail area 10-10 of
FIG. 9, and the engagement of the extension spring 112 with
the spring stud 82 and the engagement of the stop 110 with
the intermediate support plate 54 of the housing. The dimen-
sion of the stop 110 may be set or adjusted as necessary to
provide the needed vertical displacement of the spool cou-
pling 72 relative to the gear train input shaft 70. The
dimension of the stop 110 may be set or adjusted as
necessary to prevent the coupling 72 from lifting off the gear
box input shaft 70. In one aspect, the spool coupling may
have internal splines that engage splines on the gear box
input shaft. The splines of the spool coupling and the gear
box mput shaft may have a length to allow the spool
coupling to move axially along the gear box input shaft as
necessary.

FIG. 11 provides an enlarged view of detail area 11-11 of
FIG. 9 1n which the spool coupling 70 1s moved vertically
upward along the gear train mnput shait 70 toward a distal
end of the mput shaft. For instance, the axial length of the
splines of the spool coupling 72 and the gear box input shaift
70 may be sized to allow the spool coupling to travel
vertically upward from a starting position where the hub and
input shaft splines are fully dnvingly engaged to a first
alignment position where a lesser length, e.g., approximately
half of the length of coupling hub splines, are drivingly
engaged with the gear box input shaft splines. The upward
vertical translation of the coupling hub 72 on the input shaft
70 may correspond to downward travel of the operator end
108 of the coupling lever 102, so that with the stop 110
engaging the housing, the coupling hub may be positioned
at the first alignment position. For instance, as shown 1n FIG.
11, the splines of the spool coupling 72 and the gear train
input shaft 70 are engaged a distance (D,.) (1.€., a first
alignment position), which 1s less than the starting position
of the coupling hub, as 1n FIG. 11, the coupling hub 1s shown
lifted vertically upward along the input shaft by action of the
coupling lever bifurcated end 106.

While the drawings show the stop providing a positive
indication that the spool coupling has been moved the proper
distance vertically upward on the gear box mnput shatt, other
techniques may also be used. For instance, the angle of bend
on the coupling lever shaft and the location of the fulcrum
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point on the coupling lever may be set to provide the
operator with a “tactile stop,” indicating that the spool
coupling has been moved the proper distance vertically
upward on the gear box input shaft. As another example,
when the operator end of the coupling lever contacts the
edges of the housing access opening, this may indicate to the
operator that the spool coupling has been moved the desired
vertical distance (1.e., the distance necessary to engage the
motor output shaft without disengaging the gear train input
shaft). As another example, rather than providing the stop on
the coupling lever, the stop may be formed in the housing or
attached to the housing during installation, or a combination
thereof.

Making reference to FIG. 2 (block 2.12) and FIGS. 12-13,
with the coupling lever 102 1n place and the spool coupling
72 vertically displaced along the gear box 1nput shaft 70, the
motor may be lowered to a position such that the motor
flange mounting holes 86 are brought into register with the
alignment pins 80. The motor may be lowered in position
until the motor flange mounting holes 86 engage the align-
ment pins 80. The tapered distal ends 88 of the alignment
pins 80 may facilitate guiding and aligning of the motor 40
with the housing 30.

FIG. 14 outlines additional steps to the process flow of
FIG. 2. Making reterence to FIG. 14 (block 14.15) and
FIGS. 15-16, lowering of the motor 40 may continue until an
intermediate position where the motor comes to rest on the
motor riser blocks 98. Once the motor 40 1s lowered 1nto the
intermediate position on the riser blocks 98 with the align-
ment pins 80 engaged with the motor flange mounting holes
86, the motor shait coupling 73 extends into the housing
interior and contacts the spool coupling 72. If the motor
shaft coupling 73 and the spool coupling are aligned, the
upward urging of the coupling lever 102 by the spring 112
may allow the spool coupling 72 to be placed 1n driving
engagement with the motor shaft coupling 73. If, on the
other hand, the motor shait coupling 73 1s not aligned or
otherwise 1n driving engagement with the spool coupling 72
but only 1n contact therewith, the motor shaft coupling
drives the spool coupling downward along the gear train
input shait 70. For instance, splines of the motor shaft
coupling 73 may not be in driving engagement with the
splines of the spool coupling 72 at the intermediate position
of the motor on the riser blocks, and the non-engagement
may drive the spool coupling downward along the gear box
input shatt. The engagement distance (D,,) of the spool
coupling 72 with the gear train iput shait 70 may increase
from that shown in FIG. 11 as the spool coupling slides
down the gear train input shait 70. As the spool coupling 72
1s driven downward against the coupling lever bifurcated
end 106, the operator end 108 of the coupling lever may
rotate clockwise or upward (in FIG. 15). The extension
spring 112 may become tensioned as the coupling lever
operator end 108 rotates clockwise or moves vertically
upward. The tension 1n the extension spring 112 biases the
coupling lever biturcated end 106 upward, maintaining force
against the bottom surface of the spool coupling 72. The
extension spring 112 may cause the bifurcated end 106 of the
coupling lever 102 to hold the spool coupling 72 firmly
against the motor shaft coupling 73 while the motor output
shaft and spool coupling remain non-engaged.

Making reference to FIG. 14 (block 14.17) and FIGS.
17-18, a spanner wrench 120 may be inserted through the
gear box access opening 92 opposite the coupling lever 102
to engage the spool coupling 72. The spanner wrench 120
may engage radial holes 122 circumierentially spaced along,
the spool coupling 72 outer diameter surface. The spanner
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wrench 120 may be used to rotate the spool coupling 72
relative to the motor shait coupling 73 and output shait 74
to place the spool coupling in driving engagement with the
motor output shaft. For instance, the spanner wrench may
allow the spool coupling 72 to be rotated relative to the
motor shaft coupling 73 so that the splines of the spool
coupling may be placed i driving engagement with the
splines of the motor output shaft. In the alternative, the
spanner wrench may be eliminated and the coupling lever
may also be configured to allow for rotation of the spool
coupling and to allow engagement of the spool coupling
with the motor output shaft.

Making reference to FIG. 14 (block 14.19) and FIGS.
19-20, the spanner wrench 120 may be rotated about the gear
box input shaft center axis until the spool coupling and the
motor shait coupling 73 are 1n driving engagement. Once the
spool coupling 72 and the motor shaft coupling 73 are 1n
driving engagement, the spool coupling may be able to be
moved vertically along the gear box mput shaft 70 and the
motor output shaft to a second alignment position. As shown
in FIG. 19, the operator end 108 of the coupling lever 102
may rotate counter-clockwise or downward as the splines of
the spool coupling and the motor shait coupling become
drivingly engaged. The action of the extension spring 112
may allow the vertical movement of the coupling hub 72
along the gear box input shait 70 and the motor shaft
coupling 73, or an operator may apply downward force on
the coupling lever operator end to move the spool coupling
vertically upward along the gear box imnput shait and the
motor output shait. For instance, once the spline teeth of the
spool coupling and the motor output shaft become engaged,
the spool coupling will be able to move vertically upward on
the gear box imput shait splines and more fully onto the
motor output shaft splines. Visual indicators may be used to
assist 1 alignment and placing the spool coupling into
driving engagement with the motor shaft coupling. For
instance, scribe lines may be placed on the spool coupling
outer diameter and motor shait coupling to indicate align-
ment. As shown in FIG. 20, the engagement distance (D,,,)
of the spool coupling 72 and the gear train input shaft 70
decreases ifrom that shown in FIG. 16 as the spool coupling
slides upward on the gear train input shait. The engagement
distance (D, ) of the spool coupling 72 and the motor shaft
coupling 73 increases as the spool coupling slides upward
onto and in driving engagement with the motor shaft cou-
pling. By way of example, the axial length of the splines of
the spool coupling may be sized so that approximately one
half are engaged by the splines of the motor output shaft and
the other half are engaged by the splines of the gear box
input shait. The motor riser blocks 98 may be sized based
upon the axial length of the splines of the spool coupling to
tacilitate the spool coupling being rotated with the spanner
wrench and being placed 1in driving engagement with the
motor output shaft.

FIG. 21 outlines additional steps to the process flows of
FIGS. 2 and 14. Making reference to FIG. 21 (block 21.22)
and FIGS. 22-23, the motor riser blocks 98 may be removed
by raising the motor 40 slightly off the motor blocks. The
distance of vertical movement of the motor 40 1s such to
prevent disengagement of the spool coupling 72 from the
motor shaft coupling 73 while allowing the motor riser
blocks 98 to be removed laterally from the top weldment
plate 42. As shown in FIG. 23, the engagement distance
(D) of the spool coupling 72 and the gear train input shaft
70 may decreases from that shown in FIG. 20 as the spool
coupling may tend to slide upward on the gear train mput
shaft as the motor shaft coupling 73 1s released slightly from
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the motor coupling as the motor 1s raised and the coupling
lever urges the coupling upward. The engagement distance
(D, ) of the spool coupling 72 and the motor shait coupling
73 may change slightly as the motor 1s raised away from the
coupling. The coupling hub may continue to follow the
motor output shaft as the coupling hub 1s urged upward by
the extension spring acting on the coupling lever operator

end 108.

Making reference to FIG. 21 (block 21.24-21.26) and
FIGS. 24-25, with the motor riser blocks 98 removed, the
motor 40 may be lowered slowly to maintain proper align-
ment and engagement of the motor shaft coupling 73 with
the spool coupling 72. The engagement distance (D, ) ofthe
spool coupling 72 and the motor shatt coupling 73 increases
as the motor output shaft becomes more fully inserted in the
spool coupling. With the motor 40 lowered to its final
position with the motor flange abutting the top weldment
plate 42, the spool coupling 72 may be 1n the third alignment
position with the spool coupling dnvingly engaging the
motor output shaft and the gear box input shaft. The spanner
wrench 120 may be removed through the side access open-
ing 92. The coupling lever 102 may also be removed. The
coupling lever operator end 108 may be disengaged from the
spring stud 82 and the coupling lever 102 may be rotated
upward or clockwise (1n FI1G. 24) to allow the coupling lever
bifurcated end 106 to be disengaged from the spool coupling,
72. Once the coupling lever 102 1s removed from the spool
coupling 72, 1t may be withdrawn through the side access
opening 92. The spanner wrench 120 and coupling lever 102
may be removed prior to or after the full weight of the motor
40 being applied to the gear box housing 30. Once the motor
1s resting on the gear box top weldment plate, the axial travel
of the spool coupling 72 may be checked to ensure the spool
coupling 1s not bound between the end of the motor shaft
coupling 73 and the end of the gear box mput shaft. It is
desired that the spool coupling have axial travel along the
motor output shait and the gear box input shaft to account
tor thermal growth and dimensional tolerance variation. The
coupling lever may be used to check for the required amount
of axial travel. Thereafter, the alignment pins 80 may be
removed from the top weldment plate mounting holes 84
and motor flange fasteners 130 may be installed in the top
weldment plate mounting holes and the motor flange holes
86 and to secure the motor to the housing.

FIGS. 26-34 detail an alternate process for installing the
motor 40 on the gear box 30. In accordance with the method
of FIG. 26-34, the gear box may be prepared for installation
of the motor n a manner similar to that previously
described. However, in the methods of FIGS. 26-34, the
spring feature 112 of the coupling lever 102 1s not utilized
and thus the spring stud need not be installed and 1is
climinated from the process. As shown 1n FIG. 26 (block
26.27) and FIGS. 27-28, the alignment pins 80 may be
inserted on the top weldment plate mounting holes 84, and

the riser blocks 98 may be installed the top weldment plate
42.

Also, 1n distinction to the method of FIGS. 2-25, in
accordance with the method of FIGS. 26-34, the motor 40
may be lowered on to the riser blocks 98 before the coupling
lever 102 and spanner wrench 120 engage the spool cou-
pling 72. Making reference to FIG. 26 (block 26.29-26.30)
and FIGS. 29 and 30, the motor 40 may be lowered 1n to a
position where the mounting holes 86 of the motor tlange are
brought into register with the alignment pins 80. Once the
alignment pins 80 are aligned with the motor flange mount-
ing holes 86, the motor 40 may be lowered to a position on
top of the riser blocks 98. At this position, the spool coupling,
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72 will be 1n a lowered position on the gear train input shaft
70 and spaced from the motor shait coupling 73.

Making reference to FIG. 26 (block 26.31-26.32) and
FIGS. 31-32, with the spool coupling 72 in its lowered
position relative to the gear train input shatt 70, the coupling
lever 102 may be set up for engagement of the spool
coupling. For instance, the stop 110 may have 1ts dimension
set so that the coupling lever 102 may be rotated to a position
where the spool coupling 72 travels along the gear train
input shait 70 a distance suflicient to allow the spool
coupling to maintain engagement with the motor shaft
coupling 73 when the motor 40 1s raised off the riser blocks
during the process to allow removal of the riser blocks.
While the drawings show a stop 110 formed integral with the
coupling lever, other techniques for ensuring the spool
coupling 72 does not travel off the distal end of the gear train
mput shait 70 may be utilized, including those described
above. Once the dimension of the stop 110 has been set, the
coupling lever 102 may be inserted through the access
opening 92 of the housing to engage the bottom surface of
the spool coupling. The spanner wrench 120 may also be
inserted through the access opening 92 opposite the coupling
lever 102 to engage the radial holes circumierentially spaced
about the spool coupling 72 outer diameter surface. The
coupling lever operator end 108 may be rotated downward
(counterclockwise 1 FIG. 32) to raise the coupling bifur-
cated end 106 upward toward the distal end of the gear train
input shait 70 and against the motor shatt coupling 73.
Simultaneously, the spanner wrench 120 may be rotated to
move the spool coupling 72 about 1ts center axis so as to
bring the spool coupling into driving engagement with the
motor shaft coupling 73. For instance, once the spline teeth
of the spool coupling and the motor shaft coupling become
engaged, the spool coupling will be able to move vertically
upward on the gear box 1nput shaft splines and more fully
onto the motor shait coupling splines. As described 1n
reference to FIG. 20, the engagement distance of the spool
coupling 72 and the gear train input shatt 70 decreases as the
spool coupling slides upward on the gear train 1mnput shatft.
The engagement distance of the spool coupling 72 and the
motor shaft coupling 73 increases as the spool coupling
slides upward onto and i1n driving engagement with the
motor shaft coupling. By way of example, the axial length
of the splines of the spool coupling may be sized so that
approximately one half are engaged by the splines of the
motor shait coupling and the other half are engaged by the
splines of the gear box input shait. The motor riser blocks 98
may be sized based upon the axial length of the splines of the
spool coupling to facilitate the spool coupling being rotated
with the spanner wrench and being placed 1n driving engage-
ment with the motor output shatt.

Once the spool coupling 72 1s 1n driving engagement with
the motor shaft coupling 73, the motor 40 may be lifted off
the riser blocks 98 and 1nstallation may occur 1n the manner
previously described with respect to FIGS. 22-25. FIGS. 33
and 34 show the final installation of the motor and gear box
with the motor being raised ofl the riser blocks (FIG. 33) and
lowered 1nto position (FIG. 34). As described before, with
the motor riser blocks 98 removed, the motor 40 may be
lowered slowly to maintain proper alignment and engage-
ment of the motor shait coupling 73 with the spool coupling
72. The engagement distance of the spool coupling 72 and
the motor shaft coupling 73 increases as the motor output
shaft becomes more fully inserted 1n the spool coupling.
With the motor 40 lowered to 1ts final position with the
motor flange abutting the top weldment plate 42, the spool
coupling 72 may be in the third alignment position with the
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spool coupling drivingly engaging the motor output shaift
and the gear box mput shaft. The coupling lever 102 and the
spanner wrench 120 may be removed through the side
access openings 92. Once the motor 1s resting on the gear
box top weldment plate, the axial travel of the spool cou-
pling 72 may be checked to ensure the spool coupling 1s not
bound between the end of the motor shaft coupling 73 and
the end of the gear box mput shait 70.
In view of the foregoing, 1t will be seen that the several
advantages are achieved and attained. The embodiments
were chosen and described 1n order to best explain practical
applications to thereby enable others skilled 1n the art to best
utilize the various embodiments and modifications as are
suited to a particular use contemplated. As various modifi-
cations could be made 1n the constructions and methods
herein described and illustrated without departing from the
scope of the mvention, it 1s intended that all matter contained
in the foregoing description or shown 1n the accompanying
drawings shall be interpreted as illustrative rather than
limiting. Thus, the breadth and scope of the present inven-
tion should not be limited by any of the above-described
exemplary embodiments, but should be defined only 1n
accordance with the following claims appended hereto and
their equivalents.
What 1s claimed 1s:
1. A method of mounting a motor to a gear box compris-
ng:
positioning a coupling of an mnput shait of the gear box
axially along the gear box input shaft from a starting
position to a first alignment position on the gear box
input shaft, wherein 1n the starting position, the cou-
pling drivingly engages a greater portion of the gear
box mput shait than in the first alignment position, and
wherein 1n the first alignment position, the coupling
operatively contacts an output shait of the motor;

with the coupling in the first position, rotating the cou-
pling about an axis defined by the gear box input shaft
to bring the coupling into alignment with the motor
output shaft;

upon alignment of the coupling with the motor output

shaft, positioning the coupling axially along the gear
box 1nput shaft at a second alignment position such that
the coupling drivingly engages both the motor output
shaft and the gear box input shaft; and

positioning the motor axially relative to the gear box input

shaft to allow mounting of the motor on the gear box
with the coupling at a third alignment position driv-
ingly engaging a greater portion of both the motor
output shaft and the gear box mput shait than in the
second alignment position.

2. The method of claim 1 wherein the step of positioning,
the coupling axially along an input shait of the gear box
from the starting position to the first alignment position
includes engaging the coupling with a lever and pivoting the
lever to move the coupling from the initial position to the
first alignment position.

3. The method of claim 2, wherein the step of pivoting the
lever to move the coupling from the initial position to the
first alignment position includes pivoting the lever against a
stop 1ndicative of the coupling being moved to the first
alignment position.

4. The method of claim 3, wherein the step of pivoting the
lever against the stop indicative of the coupling being moved
to the first alignment includes selecting a dimension of the
stop corresponding to the first alignment position.

5. The method of claim 2, wherein the step of engaging
the coupling with the lever includes placing a biturcated end
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of the lever around the gear box input shait with bifurcations
of the bifurcated end engaging the coupling.

6. The method of claim 1, further comprising supporting
the motor on a support before positioning the coupling
axially along the gear box input shaft.

7. The method of claim 6, wherein the step of positioning,
the coupling axially along the gear box input shait includes
moving the coupling into operative contact with the motor

shatt.

8. The method of claim 1 wherein the step of positioning,
the coupling axially along the input shaft of the gear box
from the starting position to the first alignment position
includes moving the coupling axially along splines of the
gear box input shaftt.

9. The method of claim 1, wherein the step of positioning,
the coupling axially along the gear box input shaft at the
second alignment position such that the coupling drivingly
engages both the motor output shaft and the gear box 1put
shaft includes moving the coupling axially along splines of
both the gear box mput shait and splines arranged at a distal
end of the motor output shaft.

10. The method of claim 1 wherein the step of positioning
the coupling axially along an mput shait of the gear box
from the starting position to the first alignment position
includes biasing the coupling toward the first alignment
position.

11. The method of claim 1, further comprising installing
alignment rods on one of the gear box and the motor and
aligning the motor with the gear box with the alignment
rods.

12. The method of claim 1, further comprising positioning
the motor vertically above the gear box.

13. A method of mounting a motor on a gear box
comprising;

moving a spool coupling axially along an input shaft of

the gear box toward a distal end of the input shait with
the spool coupling in driving engagement with the gear
box input shaft;

rotating the spool coupling to bring the coupling into

alignment with an output shaft of the motor;

upon ahgnment of the coupling with the motor output
shaft, moving the spool coupling axially along the 111put
shaft of the gear box such that the spool coupling 1s in

driving engagement with both the output shaft of the
motor and the gear box mput shait; and

moving the motor axially relative to the gear box input

shaft to a final position where the motor 1s mountable
to the gear box.

14. The method of claim 13 wherein the step of moving
the spool coupling axially along the input shait of the gear
box toward the distal end of the mput shaft with the spool
coupling 1n driving engagement with the gear box input
shaft includes engaging the spool coupling with a lever and
pivoting the lever to move the spool coupling toward the
distal end of the gear box 1nput shatt.

15. The method of claim 14, wherein the step of pivoting
the lever to move the coupling toward the distal end of the
gear box iput shaft includes pivoting the lever against a
stop 1indicative of the coupling being moved to a position to
operatively contact the motor output shatt.

16. The method of claim 15, wherein the step of pivoting
the lever against the stop indicative of the coupling being
moved to the position to contact the motor output shaft
includes selecting a dimension of the stop corresponding to
the position of the coupling operatively contacting the motor
output shaft.
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17. The method of claim 14, wherein the step of posi-
tioming the coupling axially along an input shait of the gear
box toward the distal end of the gear box input shaft includes
biasing the lever to drive the coupling toward the distal end
of the gear box input shaft.

18. The method of claim 17, wherein the step of biasing
the lever to drnive the coupling toward the distal end of the
gear box mput shait includes extending a spring between a
distal end of the lever and the gear box.

19. The method of claim 14, wherein the step of engaging
the coupling with the lever includes placing a bifurcated end
of the lever around the gear box 1input shait with bifurcations
of the bifurcated end engaging the coupling.

20. The method of claim 13, turther comprising installing
alignment rods on one of the gear box and the motor and
aligning the motor with the gear box with the alignment
rods.

21. The method of claim 20, wherein the step of aligning
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directing the alignment rods through gear box mounting
holes of the motor.
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22. The method of claim 13, further comprising support-
ing the motor on a support before moving the coupling
axially along the gear box input shatft.

23. The method of claim 22, wherein the step of moving
the coupling axially along the gear box input shait includes
moving the coupling into operative contact with the motor

shaft.
24. The method of claim 13, wherein the step of moving,

the coupling axially along the input shaft of the gear box
toward the distal end of the gear box input shaft includes
moving the coupling axially along splines of the gear box
input shaft.

25. The method of claim 13, wherein the step of moving
the coupling axially along the gear box mnput shaft such that
the spool coupling 1s in driving engagement with both the
output shait of the motor and the gear box input shaft
includes moving the coupling axially along splines of the
gear box mput shaft and splines arranged at a distal end of
the motor output shatt.

26. The method of claim 13, further comprising arranging,
the motor vertically above the gear box.
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